Acne vulgaris is a chronic inflammatory skin disorder which has a high prevalence among adolescents and young adults and can be associated with emotional and psychological burden on patients. This review aimed to explore psychological factors in patients with acne. Several forms of emotional distress and psychological complications can occur with acne. Such complications may be worse than the physical impact of the skin condition. Current literature suggests that skin changes in acne are associated with changed body image, psychological distress, anxiety, social phobia, suicidal ideation and depression. Population-based studies suggest a significant association between acne and mental distress among both male and female adolescents. Presence of psychological distress is related to severity of acne in some studies. However, other case-controlled studies suggest increased risk for psychological problems in patients with acne regardless of its severity. Stress is suspected to have a role in exacerbations of acne, and the quality of life (QoL) is affected particularly in cases with severe facial acne. Acne treatment can be associated with psychiatric side effects. Isotretinoin may be associated with depression and suicide attempts as shown in several studies but with conflicting results. On the other hand, psychotropic medications (such as antidepressants, antipsychotics and mood stabilizers) can also induce acne. The results of this review indicate the importance of vigilant psychiatric assessment for patients with acne, particularly those receiving isotretinoin, is needed for early diagnosis and treatment of the associated psychiatric co-morbidity.
ronments. Exposure to external pollutants, toxins, allergens and other noxious environmental elements are expressed through the skin [1] . On the other hand, emotional factors can affect the outcome of some dermatological conditions. It has been estimated that, in at least one third of patients with dermatological conditions, considering the associated emotional factors is essential for effective management of the skin disorder [2] . Koo and Lee classified psychodermatological conditions into three main categories: 1) Psychophysiological disorders; 2) Psychiatric disorders with dermatological symptoms; and 3) Dermatological disorders with psychiatric symptoms. The term psychophysiological disorders refer to skin disorders that are worsened by emotional stress (such as eczema, acne and psoriasis). In primary psychiatric disorders, e.g. trichotillomania, the primary condition is psychological and the skin manifestations are secondary to the psychiatric condition, in such conditions the symptoms can be self-induced. Secondary psychiatric disorders develop as a consequence of a disfiguring skin lesion that has negative impact on the patient's self-esteem, body image and mood. This can lead to feelings of humiliation, frustration and social anxiety [3] [4] . The impact of the skin disorder on the patient's quality of life is thought to be strong predictor of psychiatric morbidity than the clinical severity of the skin condition. Therefore, the psychiatric co-morbidity is an important measure contributing to the overall disability experienced by the patient [5] .
In this paper, we are discussing the comorbid psychiatric disorders in patients who are suffering from acne, as well as the impact of medications that are used for its treatment on the patient's psychological status.
Acne Vulgaris
Acne vulgaris is a chronic inflammatory disorder of the pilosebaceous unit, it is a very common skin condition that affects at least 85% of adolescents and young adults [6] [7] . In a large study including more than thousand adolescents, the prevalence of acne was found as high as 93.3% [8] . Symptoms and signs of acne are related to distended, inflamed, or scarred pilosebaceous units, mainly characterized by polymorphic lesions, that are most commonly seen on the face, back and the chest. Seborrhoea is the most frequently occurring feature. Distended pilosebaceous units can take the form of open or closed comedones, and the types of inflamed lesions exhibited are pustules, papules, nodules, and cysts.
More severe forms can occur with multiple inflammatory papules and nodules that fuse to form draining sinuses; and this can lead to chronic scarring. Malignant changes are rarely occurring; for example there were two reported cases of squamous cell carcinoma complicating longstanding acne conglobata in a father and daughter with fatal outcome in both cases. Post-inflammatory hyperpigmentation is commonly seen in pigmented skin [9] [10] .
In this paper, we review the possible relations between acne and various psychological factors. These relations can take several forms. For example: 1) acne can be associated with major psychiatric disorders such as depression and an-xiety disorders; 2) Psychological factors such as stress can exacerbate acne; 3)
Emotional stress such as anger, embarrassment, and shame can occur secondary to acne; 4) medications that are used for treatment of acne can lead to psychiatric side effects including depression and suicidal thoughts; and 5) psychotropic medications can induce acne. These forms of relation are summarized in Table   1 .
Mental Health Problems in Patients with Acne
Acne can lead to variable forms of emotional distress and psychological compli- cations that may be worse than the physical impact of the skin condition. The change in the skin' s appearance may be complicated by a changed body image which may lead to psychological distress, anxiety, depression, anger, fear, shame, embarrassment, and bullying and stigmatization within peer groups [9] . In a general population-based study including adolescents, there was a significant association between acne and mental distress among both males and females.
The severity of mental distress is related to the increase of symptoms' severity according to this study [11] . However, a recent case-controlled study concluded that irrespective of the degree of severity, patients with acne are at increased risk for psychological problems including anxiety and depression compared to the normal population. The rates of subjects who are at increased risk for anxiety (26.2%) and for depression (29.5%) were significantly higher in the patient group than in the control group (0% and 7.9%, respectively) [12] .
Comparing depressive symptoms in various dermatological conditions revealed that the highest incidence of depression and suicidal ideation was found in patients with severe forms of acne and severe psoriasis [2] . In a case -controlled study that used the Hospital Anxiety and Depression Scale (HADS)
to assess anxiety and depression in several dermatological conditions, HADS scores for anxiety were significantly higher in patients with psoriasis, vitiligo, acne and eczema compared with healthy subjects [13] .
Some studies suggest that depression is 2 to 3 times more prevalent in patients with acne than in the general population. About 8.8% of acne patients have shown symptoms that are sufficient to fulfill the criteria for the clinical diagnosis of depression, which is more commonly seen in female patients [14] . A study of large sample size including more than nine thousand adolescents in New Zealand, found an association between acne and increased probability of depressive symptoms (odds ratio 2.04), anxiety (odds ratio 2.3), and suicidal attempts (odds ratio 1.83). This finding suggests that young people presenting with acne are at increased risk of depression, anxiety and suicidal attempts [15] . Acne affects young people when they are highly concerned with their social and physical characteristics, and it may also have a negative effect on the way that people are perceived by others. Teenagers with acne were perceived by others as generally being shy, less socially active, more likely to be bullied, and less successful in terms of finding a job. Acne can be complicated with various forms of body image disorders. For example, eating disorders and dysmorphophobia (body dysmorphic disorder) may coexist [16] .
Psychological factors can affect the course of skin diseases; and up to 50% of females with acne suffer flares that occur following stressful situations [17] .
There are some theories trying to explain the role of stress in exacerbation of acne. For example, a recent validation of the Brain-Gut-Skin theory which has been suggested over 70 years ago by the dermatologists John Stokes and Donald
Pillsbury. The lines of communication, according to this theory, may be directly or indirectly mediated by gut microbes and influence the severity of acne by several mechanisms including systemic effect on inflammation, oxidative stress, glycemic control, tissue lipids level, pathogenic bacteria, as well as levels of neuropeptides and mood-regulating neurotransmitters [18] . A prospective cohort study, that aimed to investigate the possible relationship between stress and acne exacerbations, indicated that exacerbations of acne were reported during examination periods in university students. This finding suggest significant influence of emotional stress on acne, which is also supported by the finding that changes in severity of acne was highly correlated with increasing stress [19] . Social phobia is one of the common psychiatric comorbidities among patients with acne vulgaris. In a recent case-control study, social phobia was diagnosed in 45 .7% of patients with acne compared with 18.4% of control subjects. Patients with acne vulgaris demonstrated higher performance avoidance and total avoidance scores and were also found to be more disabled in their occupational, social, and familial lives [20] . The degree of social anxiety, social avoidance, generalized anxiety, depression, and negative automatic thoughts were significantly higher, and self-esteem was significantly lower in patients with acne [21] .
Isotretinoin and Risk of Depression and Suicide
Isotretinoin ( er doses of isotretinoin were found to be associated with a greater risk of depression [28] .
Retinoids are known to bind to retinoid receptors in the brain and to exert effects on gene transcription. Retinoid receptors are concentrated in limbic areas which have been associated with depression, including the amygdala, prefrontal cortex, and hippocampus. Retinoids also influence neurochemical systems im-plicated in depression, particularly dopamine, and to some extent serotonin and norepinephrine [29] .
A retrospective chart review of 300 of patients with bipolar disorder attending outpatient service, has identified ten patients treated with isotretinoin. The review revealed 9 of these 10 patients experienced a significant worsening of mood symptoms, and 3 developed suicidal ideation. Eight experienced improvement of the relapsed mood symptoms when the isotretinoin was discontinued [30] . A recent case-crossover study performed among subjects who received isotretinoin prescription from 1984 through 2003, reported statistically significant association between isotretinoin and depression [31] .
There were conflicting results among the studies that aimed to investigate the association between isotretinoin therapy and depression. Many studies found no association between isotretinoin therapy and depression. For example; a study involving 78 acne patients who have received either isotretinoin treatment (study group) or topical treatment (control group), found no increase in depressive and anxiety symptoms in the isotretinoin treatment group compared to that in the topical treatment group using the Hospital Anxiety and Depression Scale (HADS), and the Beck Depression Inventory (BDI) [32] . A prospective cohort
Canadian study, conducted in a community dermatology clinic, found no correlation between isotretinoin use and the development of depression. However the study included small number of patients on isotretinoin and the study groups were not randomized [22] .
A systematic review of 9 studies has shown that rates of depression among isotretinoin users is ranging from 1% to 11% across studies, with similar rates in oral antibiotic control groups. Studies comparing depression before and after isotretinoin treatment did not show a statistically significant increase in depression diagnoses or depressive symptoms [33] .
The occurrence of an idiosyncratic reaction to isotretinoin producing major depression and suicidal ideation, as suggested by case studies, remains a possibility. It is crucial to carefully monitor patients receiving isotretinoin for the emergence of depressive symptoms and suicidal ideation during the course of treatment [34] .
Quality of Life
Studies on the quality of life in patients with acne suggested that it is at the same level as patients with other chronic medical conditions including asthma, epilepsy, diabetes, back pain and arthritis [35] . A study including 112 female students with acne concluded that acne clinical severity alone does not affect changes in quality of life that are related to acne. Factors correlated with quality of life include: social factors, emotional factors, personality type, presence of scarring and school-related or job-related problems [36] . Severity of facial acne was found to be correlated with quality of life in adolescents, particularly in male patients [37] .
Patients with acne are affected by disturbances in functioning level and emo-tional well-being due to their skin problems that are comparable with the effect of skin disease of those with psoriasis, but they may experience fewer symptoms.
Older adults reported more effects of acne on their quality of life than reported by younger adult population [38] . The quality of life may be improved by successful treatment of acne that consider providing both clinical and psychological improvement of patients [39] .
Management
Improving knowledge and considering appropriate referrals for integrated management of pychocutaneous disorders as well as education for patients and families on psychocutaneous disorders may help in optimal management and early interventions for both dermatological and psychiatric symptoms [40] . Skin conditions that have strong psychophysiological aspects, such as acne, may respond to some psychological therapy trials such as biofeedback, cognitive-behavior therapy, meditation or progressive relaxation that aim to provide stress management and to counteract stress [41] . In management of patients with co-existing acne and psychiatric symptoms; it is better to avoid psychotropic medications that may cause drug-induced acne such as trazodone, haloperidol, and lithium which can cause or exacerbate acne. There are reported cases of drug-induced acneiform eruptions associated with the use of aripiprazole [42] [43] [44] . Anticonvulsants and mood stabilizers may be associated with skin rash, alopecia, acne eruptions, erythema multiforme, psoriasis and pruritus.
Lamotrigine, which is used as mood stabilizer, is known to be associated with life threatening Stevens-Johnson syndrome [45] [46] . Patients who are receiving isotretinoin should be carefully monitored for the possibility of emerging psychiatric symptoms, particularly depression, current suicidal thoughts, and previous suicidal behavior.
Conclusion
Acne is associated with psychological distress, depression, suicidal ideation and anxiety. Quality of life in patients with acne is affected by emotional and functional burden which may be improved by successful treatment addressing the clinical manifestations and psychological distress. There were conflicting results regarding the association between isotretinoin therapy and emergence of depressive symptoms and suicidal ideation which prompts crucial psychiatric assessment for patients with acne who are receiving isotretinoin. A collaborative approach and integration of dermatological and psychiatric management are needed for better outcomes.
